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Preface to the Series

The RIKEN BNL Research Center (RBRC) was established in April 1997
at Brookhaven National Laboratory. It is funded by the "Rikagaku
Kenkyusho" (RIKEN, The Institute of Physical and Chemical Research) of
Japan. The Center is dedicated to the study of strong interactions, including
spin physics, lattice QCD, and RHIC physics through the nurturing of a new
generation of young physicists.

During the first year, the Center had only a Theory Group. In the second
year, an Experimental Group was also established at the Center. At present,
there are seven Fellows and seven Research Associates in these two groups.
During the third year, we started a new Tenure Track Strong Interaction
Theory RHIC Physics Fellow Program, with six positions in the first academic
year, 1999-2000. This program had increased to include ten theorists and one
experimentalist in academic year, 2001-2002. With recent graduations, the
program presently has eight theorists and two experimentalists. Beginning last
year a new RIKEN Spin Program (RSP) category was implemented at RBRC,
presently comprising four RSP Researchers and five RSP Research Associates.
In addition, RBRC has four RBRC Young Researchers.

The Center also has an active workshop program on strong interaction
physics with each workshop focused on a specific physics problem. Each
workshop speaker is encouraged to select a few of the most important
transparencies from his or her presentation, accompanied by a page of
explanation. This material is collected at the end of the workshop by the
organizer to form proceedings, which can therefore be available within a short
time. To date there are fifty-one proceeding volumes available.

The construction of a 0.6 teraflops parallel processor, dedicated to lattice
QCD, begun at the Center on February 19, 1998, was completed on August 28,
1998. A 10 teraflops QCDOC computer in under development and expected to
be completed in JFY 2003.

T. D. Lee
November 22, 2002

*Work performed under the auspices of U.S.D.O.E. Contract No. DE-AC02-98CH10886.
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Status AGS Polarized Proton Beam Setup 21Feb03 1ahrens

learning to exist, and make progress behind d-Au RHIC — need long stores, and already
adequate d and Au injector setups. We may be close now.

-sprint last weekend in January to provide CNI group protons.

-another sprint last week (lest the run be gone with nothing further to show), again to
provide both polarimeters with beam and some running time.

present status:
AGS has a “User” setup with a standard high Bdot Siemens Magnet cycle.
The partial snake is setup for this cycle.

Longitudinal emittance reduction in Booster chopping the Linac beam into
existing buckets has been exercised. (Linac optimization still needs some time.)

The ac dipole, with a new hardware location and RHIC style low level is nearly
complete, already usable. Magnet sharing between tune meter and ac dipole
seems ok.

The magnet cycle is designed to allow accumulation of 6 Booster bunches, and so
has an injection porch immediately available for polarization measurement.

plan part 1:

optimize the setup using diagnostics other than polarization — emittance, tune
measurement.

check that the Booster setup is not deteriorating polarization — this uses
polarization measurement in AGS — possibly using the CNI on the injection
porch.

measure polarization at the AGS extraction porch.
plan part 2:

search for points of polarization loss. Scan parameters (e.g. snake strength) using
the fast feedback from the CNI measuring on the extraction porch.

Use the CNI throughout the cycle to see just where steps in asymmetry occur.
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Tane F eedback for Polanzed Protems

Status 'of Tune Feedback at RHIC

Peter Cameron

RSC Tune Feedback Update 37672003 3

Ramp Control Reqmrements

.. Avoid resonances - betatron and spin

« Chroinaticity measurement and feedback/feedforward

- Avoid tzils on resonance
- . Stability (right sign}

e Coupiing ‘measurement and feedback/feedforward

Control tune
- ’\&zmmzze higher order resonance strength
. Accomphsh this without excessive emittance growth/halo
formation

w2

. RSC Tune Feedback Update™ 5612003




Tune Feedback Block Diagram ’
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RSC Tune Feedback Update 37672003 3

Tune Feedback in eaﬂy RHIC 2003

Seven ramps attempted, aﬂ successﬁﬁ’ but
deuteron beam survival worse with TF on!

- Resonance between TF and power supphesV Radia}
ieop" Beam-beam? Too much loop gain in PLL? Bad
chrom? .

This problem was not obs_c;_rved with gold beam
This problem has not been understood |

There have been no tune feedback ramps since
the chance to equal frequencales

»

.

RSC Tune Feedback Update 362005 L g
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Ampktude and phase d
£ Ramp mth tine feedh :
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Transmon Cmssmc

. Key o successﬁ:i tune feedback is iockmb 10 a very smaﬂ
{(~femptowatt) excitation signal in the presence of watts of
coherent power

« Fundamental weak link is saturation of the first amplifier
- Resonate pickup difference mode for sensitivity and rejection of sum mode
. Above the nominal coherent spectrum
. Movcable BPM with position feedback 1o center pzcknp onthe beam
- HighQ. cavxty_ﬁkez_s :
- Transition defeats two of these - _
- Short bunch iength puts pickup in the coherent spectrum '
- QOrbit shifts drive the p;ckup atthe revoluaon line
.+ More kick reqmred 1o stay above. nsmc noise ﬁoor {dae to -
saturation) creates ezmttance growth :
« In addmon, there aré iarge tune jumps at gansxf:zon S
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Msmary of TF in early RHIC 2003

+ Tune control has not been a problem ata ieveI that has
been judged sufficient to warrant the additional _
complexity (and the associated learing curve) involved
in making tune feedback operational - operations
efﬁciency has been dominated by other issues

« Transition crossing presents problems that will probably
“be propeﬂy addressed only with a new pickup

"+ Feedforward has not yet been implemented - mgeded
" use of tune feedback in ramp development

e ‘Sufficient study time was not given to emittance growth

" RSC Tune Feedback Update 3612003 it

Ramp Controi Reqzm‘ements

» Tune measurement and feedback
-« .Avoid resonances - betatron and spin

.
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- Avoid tails on resonance

- Stability (right sign)
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‘Ramp Control Requirements

.+ Tune measurement and feedback

- Avoid resonances -

. Chromaﬁcity measﬁremeht and“feédbac’k/feedforward’

L A\?oi_&_ t2ils on ;e_senancﬁ
-+ Stability (rightsign)
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Ramp Centrol Reqmrements

'l‘une measurement and feedback
- Avoxd r&sonancm _' o .
Chromatxczty measu:ement ané feeébaclc’feedforwaré
- Avoid taﬁs on resonance :
. < Stability (nghi sxgn)

- _»-Coupimg measzzrement and feedback/feeéforwazd

Conu'oi fune

B Minimize hzaher order resonance sﬁ‘ength

. RSC Tuns Feedback Update 3/6,2003 21
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What We ve Leamed thzs year

B S S e

. PLL 1s greaﬂy zmproved from Iast year
« PLL functions well over a large chromaticity range
~ (but what are relevant paxameters" —need good
‘?beamf?LL/magnet model}
. Chromaﬂcﬂy measurement on the ramp via I‘&dl&l
- modulation is viable '
« Coupling correction is an issue - measurement via
skew quad modulation is being actively investigated
-« Preamp saturation is an issue, particularly at transition
- Emittance growth is an issue — optimization of kick
' amplitude and loop gain in progress

- RSC Tne Feedback Update 50672003 23

Plan and Perspectwe for Polanzed Proton Rzm

- Plan (what we want to complete beforc polar:zed beam)

T .
-
*
».

-

*

-

Additional ramps with TF during dAwu run

Add feedback to loop gain and ampiifier power (in prog,res»}
Add image rejection hardware

Sxmphﬁed operator interface

Feedforward of magnet corrections mpiemented

Additional coupling studies

- Additional studies of movea’oie BPM contro}

. Perspect:ve Without transition cmssmg, and with smaller orbit
~and tune jumps, polarized pro’fons look: easy in comparison with
'dAu. Bigg est issue seerns 0. be smooth integration with operatmns

. RSCTuneFeedbackUpdate . /62003 : 2
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STATUS REPORT ON RHIC RUNNING
WITH 110 BUNCHES IN dA

T. Roser for W. Fischer, BNL
February 21, 2003

for
RHIC Spin Collaboration Meeting XV
RIKEN BNL Researc¢h Center
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110 bunch operation

~» History:
— 18 110 bunch ramp on 10/17/2001
— 15t 112 bunch store on 01/10/2003
— 15t 110 bunch physics store on 01/12/2003
« Since then routine operation for dAu
— About 40 production stores so far

» Usable for pp operation

~,.-~.;m‘.»$'
Wolfram Fischer : hgﬁ?’g LABO R“AE!I!Y ,



bunch store — 01/10/2003
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Improvements made

* Injection kicker hardware (H. Hahn et al.)
— Decrease in injection kicker risetime
— Reduction of
» timing jitter (during filling)
« and timing drift (from fill to fill)
+ Diagnostic Hard and Software
~ More timing diagnostics (AGS and RHIC)
— Basy drift correction
+ People involved:
J. Addessi, M. Brennan, W. Fischer, H. Hahn,
K. Hartman, T. Hayes, T. Le, R. Lee, J. Motris,
B. Oerter, F. Severino, R. Spitz, K. Unger,
B. Venegas, D. Warburton

. . - | B n . ,.f*“' N
Wolfram Fischer : mrfgz; PL'L“A';;%H%!!Y 3
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Open issues

 Experimental backgrounds
~+ Aborted ramps due to beam loss
— Halo scraping sufficient in some places
— Increased beam-beam interaction during ramp
* Pressure rise with intense beams
— No problem so far
— Observed pressure rises indicate
problems with design intensities
* Instabilities
— Intensities are at levels when instabilities
became an issue during last run

Wolfram Fischer ’ BH(IBI(IIIWI‘:H 4

NATIONAL LABORATORY






CNI Polarimeter
Status Report

 Alook at the data
- 2. Problem with timing algorithm
3. Plans

Jeff Wood, UCLA

23
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timing algorithm
» find peak in sensitive time window
+ look for % peak at an earlier time

% height

set ﬁrzize here "
fime

» Problem: pick up prompt background signal

i

first TDC bin in the window

27

90% of events occurin fime
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Temporary solution
« shift time window
» but still find wrong time for half events

|
50% of events occurin ~ time
first TDC bin in the window

- throw away half events that we record
* need to reprogram algorithm in WFDs

Plan for near future

- Need to Change timing algorithm
— Dima and Igor’s next visit

« Would like to try a flat top asymmetry
measurement
— Keep in contact with MCR for available beam

29






PHENIX
STATUS REPORT

M. Grosse Perdekamp, BNL/RBRC
February 21, 2003

for
RHIC Spin Collaboration Meeting XV
RIKEN BNL Research Center

31



[43

* PHENIX Status Reprf

@ Expected schedule and goals for the pp-run

€ PHENIX subsystem readiness

o spin related issues

o luminosity related issues

” Matthias Grosse Perdekamp February 21, 2003
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o 5 weeks of spin commissioning:

o PHENIX requires 3 days of access including the first
maintenance Wednesday (shielding, MVD, muon trigger
upgrade test setup)

o need detector commissioning beam over night
at high luminosity for the last 10 days to tune up
trigger and DAQ.

o contribute to spin rotator commissiohing through
feedback from a ZDC/SMD based local polarimeter.

o 3 weeks of physics with longitudinal polarization

o longitudinal double spin asymmetries in inclusive hadron production

o comparison running for Hl

, 9 Matthias Grosse Perdekamp February 21,2003



o Beam Polarization > 40% W Vogelsang and M. Stratmann

0.05 __JLdt =3pb“1, Pbeam =04 R
o Rates ot Pt
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 PHENIX Readiness

Central Arm Tracking
Drift Chamber
Pad Chambers
Time Expansion Chamber
Muon Arm Tracking
Muon Tracker (new north spectrometer)

Calorimetry
PbGl and PbSc
Forward Calorimeters
Particle Id
Muon Identificr
RICH
TOF
TEC

Luminosity Counters/Vertex Detectors
BBC
ZDC/SMD
NTC ;
MVD
DAQ
Bandwidih upgrade
Trigger
Level 2
Level 1 (trigger processors)
Relative luminosity measurcment
Local Polarimeter

PHENIX Detector - Second Year Physics Run
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West Beam View
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South Side View Notth

Matthias Grosse Perdekamp

February 21, 2003
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L unlike-sign(25 counts between 2.7 and 3.5GeV)
. K unlike-sign(after trigger bits matching: 21 counts)
10 B+ . .
= like-sign{7 counts)
10 =
1 E L g
:1 R T I T | : n: : | y
1 15 2 25

" maddiere Gel)

9 Matthias Grosse Perdekamp
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 Trigger and DAQ
Present level 1 trigger mix (85-90% life time):

4 photon (different EMC thresholds)

1 electron trigger (EMC cluster-RICH ring coincidence)
1 di-electron trigger (2 RICH rings)

2 single muon

2 di-muon

4 minimum bias (BBC, ZDC, NTC, clock)
2 pulser

=> improve EMC threshold behavior
=> fix beam related background problems
=> back this up with level 2 triggers

Increase Bandwidth from 1.1 to 3.0 kHz

O improve zero suppression
o multi event buffering
o Gigabit ethernet switch in eventbuilder

9 Matthias Grosse Perdekamp

February 21, 2003
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- Spin specific issues

local polarimetry: ZDC/SMD work fine -> see Abhay’s talk for details

relative luminosity

spin specific monitoring

pp evaluators in OnCal

export new production frame work to CC)J

muon trigger upgrade test stand

5 Matthias Grosse Perdekamp

February 21, 2003
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o PHENIX is presently running in it’s design configuration - MVD

o Trigger and DAQ are optimized for dAu occupancies and raw rates
up to 50kHz

o Need to configure for 10 times higher collision rates

o Spin specific work ongoing

9 Matthias Grosse Perdekamp February 21,2003



117

HENIX Status Report

@ Expected schedule and goals for the pp-run

€ PHENIX subsystem readiness
o spin related issues

o luminosity related issues

9 Matthias Grosse Perdekamp February 21, 2003
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o 5 weeks of spin commissioning:

o PHENIX requires 3 days of access including the first
maintenance Wednesday (shielding, MVD, muon trigger
upgrade test setup)

o need detector commissioning beam over night
at high luminosity for the last 10 days to tune up
trigger and DAQ.

o contribute to spin rotator commissioning through
feedback from a ZDC/SMD based local polarimeter.

o 3 weeks of physics with longitudinal polarization

o longitudinal double spin asymmetries in inclusive hadron production

o comparison running for Hl

3 Matthias Grosse Perdekamp February 21, 2003



o Beam Polarization > 40% W. Vogelsang and M. Stratmann

F 1
o.osijdt =3pb”, B =04 .
o Rates : e
0.04 |- GRSY—max

S Laverage = 1.0 x 10" 31 cm?s! = 0.42MH I
Loeac = 1.6 X107 31 cm?’ = 0.67MH **[

o RHIC up-time >40% 0.02}-
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pr [GeVl
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| PHEN lx 'Re adiness PHENIX Detector - Second Year Physics Run
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Luminosity Counters/Vertex Detectors
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Local Polarimeter
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L unlike-sign(25 counts between 2.7 and 3.5GeV)
, . unlike-sign(after trigger bits matching: 21 counts)
10 =+ . . '
= _ like-sign(7 counts)
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Present level 1 trigger mix (85-90% life time):

4 photon (different EMC thresholds)

1 electron trigger (EMC cluster-RICH ring coincidence)
1 di-electron trigger (2 RICH rings)

2 single muon

2 di-muon

4 minimum bias (BBC, ZDC, NTC, clock)
2 pulser

=> improve EMC threshold behavior
=> fix beam related background problems
=> back this up with level 2 triggers

Increase Bandwidth from 1.1 to 3.0 kHz

O improve zero suppression
o multi event buffering
o Gigabit ethernet switch in eventbuilder

9 Matthias Grosse Perdekamp

February 21, 2003
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local polarimetry: ZDC/SMD work fine -> see Abhay’s talk for details

relative luminosity

spin specific monitoring

pp evaluators in OnCal

export new production frame work to CCJ

muon trigger upgrade test stand

9 Matthias Grosse Perdekamp

February 21, 2003
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o PHENIX is presently running in it’s design configuration - MVD

o Trigger and DAQ are optimized for dAu occupancies and raw rates
up to 50kHz !

o Need to configure for 10 times higher collision rates

o Spin specific work ongoing

9 Matthias Grosse Perdekamp February 21, 2003
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m STAR SPIN goals (STAR SPIN BUR)
m Overview of STAR shutdown work

components

m Status of STAR su

m Summary and outlook

RHIC SPIN Collaboration mesting - BROOKHEUEN
BNL, 02/18/03 A
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m Physics objectives: Transverse polarization

e Transverse polarization running: fLdt = 1 pb! and P> 35% at /s = 200 GeV

= First measurement of Ay for forward n® production at large Feynman x and moderate
prin RUN II using the STAR FPD prototype system (G. Rakness at SPIN 2002)

revealed large asymmetries which persist from E704 energies (V's = 206eV) to RHIC
energies (Vs = 2006eV)

= Strong theoretical interest in those measurements

= Complementary experimental efforts at other spin programs (e.g. HERMES:
Measurement of azimuthal single spin asymmetries in semi-inclusive DIS)

= Goal for RUN IIT:

[4$

» Complete measurement of Ay at forward rapidity over larger kinematic range
(3<n<4and 1< py<4GeV)with higher precision using a completely

= new FPD detection system (A. Ogawa at SPIN 2002) which will be used to

= commission the STAR spin rotator magnets by minimizing left/right and up/down
spin-dependent asymmetries

RHIC SPIN Collaboration meeting ,\gl,glg“ KH R t{ N Bemd Surrow
BNL, 02/18/03 .



® First measurement of Ay for forward m° production at RHIC in RUNII

pr+p —> T+X

< . STAR FPD Preliminary Data
0.4 |- Assumes Ay(CNI)=0.013
L 1.1<p;<2.5 GeV/c

. Vs=200 GeV

T e Collins

O 2 o e S1VETS
’

Qiu & Sterman

(3%

Syst. Uncer. = £0.05

1 ] 1

RHIC SPIN Collaboration meeting
BNL., 02/18/03

P T
0.6 0.8 1
xe = E / 100 GeV-

BROOKHIATEN

NATTONATL LABURATORY
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§

e Several approaches beyond the basic

"naive QCD calculations” yield non-zero Ay

values at RHIC energies

® Ay is found to increase

with energy similar to
E704 result

e This behavior is also seen

by several models which
predict non-zero Ay values

Bernd Surrow
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m Physics objectives: Longitudinal polarization
o Longitudinal polarization running: JLdt = 3 pb-tand P > 35% at /s = 200 GeV

= Goal for RUN III:

» First measurement of the double longitudinal spin asymmetry A, in inclusive JeT
production at mid-rapidity

* Precise measurement (at the level of + 0.001) of the relative luminosity is crucial
(J. Kirlyuk at SPIN 2002 conference)

125

= Jet-trigger on the STAR Barrel Electromagnetic Calorimeter BEMC is favorable

 Yields for anticipated running conditions:
= Trigger requirement: ZE; > 6 GeV = Yield for 10 days at 33% efficiency
over BEMC/EEMC jet patches (~3pb1):
= Rate: 40 Hz =~ 1 X 106 jets for pr= 5-10 GeV
= ~ 9 X 104 jets for py =15 ~ 20 GeV
= ~ 1 X 103 jets for py = 30 - 35 GeV

RHIC SPIN Collaboration meeting &%‘39‘&!&5’1&{5& _ Sernd Surrow
BNL, 02/18/03 ONAL La»
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RHIC SPIN Collaboration maeting

u Prospec’rs on cons’rr'ammg AG from inclusive jet pr'oduchon in RUN III

015 p+p — jets, v& = 200 GeV, 3 pb™", Pugm=0.4
D 0.
I s ¢
E T a3 ) i
£ 0.05 |
7
G D DU TR
GRSV ~ max
— | i |
0.05 ¢ 10 i5 50 pE
0.15
0.1 - %
0.05 -
g bt
ole L
GRSY — std
-~ { | {
0.05 10 15 20 75
Measured jet transverse energy (GeV)

(B.S. at SPIN 2002)

BNL, 02/18/03
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QA21 = 100 QoVARt

e ir +
s :
9 09 L —— (RYY standard, NLO
5™ =GRSV inaximumm, L9
B .k —-—GSStANLO ) ——
% 08 -GS Set ¢, Nl ’
07 g

Simulation based on Pythia including trigger and
and jet reconstruction efficiencies

Assume: Coverage of EMC (barrel)
D> 0<P<2rand O0<n<l

Jet Trigger: Ey > 5 GeV over at teas’r one "patch”
(An=1)X(A2=1)

Jet reconstruction: Cone algorithm
(seed = 16eV,R = 0.7)

Bernd Surrow



m Requests on machine operation

e Total amount of time requested: 8 weeks (incl. setup, commissioning and data
collection) |

= AGS polarization at injection energy into RHIC: af least 40%

= 2 weeks: setup of RHIC complex for polarized proton collisions

9¢

= 3 weeks: RHIC spin commissioning tasks (essential to STAR SPIN program):
= Commissioning of the STAR spin rotator magnets
» Commissioning of RHIC AC dipole maghets
= Down-ramping development
= Luminosity optimization to achieve 1:10%! cm-2g!
= 1 week: transverse polarization running
= 2 weeks: longitudinal polarization running

RHIC SPIN Collaboration mesting zﬁﬁ,?!‘,“,‘ﬁﬁ‘&%%
BNL, 02/18/03 TIONAL :

Bermd Surrow
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FPD
West

BRC West

Seminar, Department of Physics, MIT
Cambridge, 12/20/2002
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' More details on the STAR BBC, FPD and scaler system will be given by: A. Ogawa

RHIC SPIN Collaboration meeting &%‘%S,"‘Sﬁ%&&fﬁ}g\
BNL, 02/18/03 TORAT L. ,

Bernd Surrow
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m BEMC module installation
e BEMC: 50% installed (O<n<1, Ap=27)

e This amounts to 60 BEMC modules:
= (AY\, A(p)module'\' (1.0,0.1)
= 40 towers/module
= 21X,
= (An, Ag);pper ~ (0.05, 0.05)
= All PMT Boxes installed
= All Electronics installed

e 60 SMD Modules Installed
= Positioned at 5X,
= (An, Ag) ~ (0.007, 0.007)
= All Electronics installed

o Level Zero Trigger Installed
= High Tower
= Jet Patch

RHIC SPIN Collaboration meeting
BNL, 02/18/03
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4 s 61K d+Al;
10 2:{ “combined" trigger
\ - Prescaled MinBias +
10" & prescaled HighTower > 3.2GeV *
= HighTower > 5.2GeV
10° =
10
1 = lmH ,
E 1 ] i { ' § 1 1 H ”I i H { ﬂl | 1 1] i { Hl ]
0 5 15 20 25
E; GeV
RHIC SPIN Collaboration meeting nnunxﬁﬂ&m

NATE Qsz\'L LABOQRSTORY

BNL., 02/18/03

= Commissioning of High-
Tower (HT) Trigger has
started during d-Au running

= Commissioning of Jet-
Trigger still to be donel

Bernd Surrow
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= All detectors in sectors 5-8 (except
pre-shower layers in sect. 8)

= All tower readout electronics
installed

= Plan to install one sector SMD and
pre/post-shower readout

RHIC SPIN Collaboration meeting BROOKHAUEN Bernd Surrow
BNL, 02/18/03 R
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m Installed EEMC sectors: Status and commissioning plans

o Status:
= Rudimentary slow control is functioning
= From source, LED and laser tests: 95% of installed towers are working

= Commissioning of DAQ (e.g. adjust timing to STAR triggers) and trigger is on-
going

9

e Commissioning plans:

= End of d-Au running: establish connection to STAR DAQ and acquire test runs
with EEMC contributing to STAR triggers (high-towers triggers)

= Identification of n° in EEMC

= Preliminary extension of jet frigger patch coverage from 6 (BEMC) to 8
(including EEMC sectors)

RHIC SPIN Collaboration meeting &!’%‘39‘&&3{%‘& : | Bornd Surrow
BNL, 02/18/03
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m Transverse polarization: 1 week

® Goal: Measure Ay with the newly installed FPD system
e Tune STAR spin rotator magnets

m |ongitudinal polarization: 2 weeks

o Goal: Measure A, for inclusive jet production (50% of BEMC modules are now installed!)

m  Commissioning tasks:

o High-Tower trigger commissioning has started
o Jet-Patch Trigger commissioning still to be done

RHIC SPIN Collaboration meeting I\%“’EH,“,"&!&%},{.‘%‘[& Bornd Surom
BNL, 02/18/03 ONAL LABORATA
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Brahms pp goals

1. Reference data for HI collisions

2. Reference data for dA and gluon saturation
description for high pt (.5-4 GeV/c) at
large rapidities (3-3.5).

3. Transverse spin asymmetry at moderately
high X, for charged .
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From Saito’s talk at “future transversity measurements 9/18-20,2000

Single Transverse Spin Asymmetry

e Several Models
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Requirements for spin program

* A pi- measurements will complement the STAR =
measurement. Thus =° and n- asymmetries can be
mapped for range of xF, pt. not a single shot
measurement.

* Due to small acceptance requires high luminosity
and good polarization.
 First measurements will be made for moderate X{

(0.2-0.3) [rates] to understand setup and
systematic.
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Status.

e Run-2

— The short run did not allow for a complete
measurement of reference data. Not complete
coverage in angle and momentum.

— No time was really left for checking the
polarization setup/program.
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Experimental issues for ke

!-
18 "uf{

i ‘Fptf)lons 12 | )

Spin part. T
+ Solidangle .
— BFS ~ .6 msr; P-theta acceptance. ™

02

— At Xf~25 pt~1 (3 deg setting). ofs 0

« DAQ is event driven

— Effective data-rate is achieved with trigger setup using 3 hodoscopes
(Td1,H1,H2) in FS.

— Tr1gger system implemented last year, and re-designed for Run-3. System
is operational for dA; has high efficiency and ~.3-.6 tracks/trigger
(depending on background & angles.)

— The Min Bias required for all triggers is generated from the pp2pp INEL
stations (2*4). Being used presently for dA.

« PID

Present PID separates /K up to ~20 GeV/c

— To go higher has to change pressure in RICH; For this year will likely
interfere with other pp part of pp program.

~ Contamination from p-bar and k-though not too large.
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Experimental issues

* Background

— Data taking only useful with collimators in , and no pol
measurements in progress.

— Expect otherwise triggers and DAQ to be in good shape.

e - Polarization measurements.
— Brahms have received two spin scalers (STAR design).

— Have yet to be implemented with DAQ/Run-control. Likely to be
done during setup phase of pp run.
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Word on running priorities.

* As mentioned Brahms has 3 goals for this

rumns.

— Completion of the low-pt survey using FS involves angle field
settings not relevant for measurement of transverse asymmetries
(except for seeing none). Estlmated to take ~1-2 weeks (50%
uptime, ...)

— The higher pt (y~2 and y~3) pt spectra..

— The high rap1d1ty (3&4deg) are settings where data will be useful

for both the spin program and the high pt spectra for comparing
with dA and AuAu (CGC/gulon saturation picture).

e Run-3 will be a first attempt for the A A measurements, and

should be followed up in subsequent runs.
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RUN-03 pp2pp Readiness
Wiodek Guryn

Goals of the RUN-03:

Measure Ay in the 0.003 <-#<0.02 (GeV/c)?
with 0.2% error;

Improve nuclear slope B measurement from current 10%
error down to 3%;

Measure Gy, With 5-10% error, which requires luminosity
measurement with 5% error.

The Setup

Improvements of the to the last year’s setup:

The setup is twice “bigger” than last year — it includes two Roman
pot stations fully instrumented on each side, allowing measurement
of the angle and position of the scattered proton; -

New running conditions have been requested, implementation is in
progress, to allow moving the pots down to 6mm from the beam,
thus increasing the acceptance for the Ay measurement;

New Si strip detectors, made by Hamamatsu, will be used — they
have been delivered; ’

New sequencers for Si readout are being tested at ITEP;

New DAQ is under construction to improve data rate up to 400 Hz.
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Some Transport Issues
Improvement: Measure angie and position at RP to solve for x,, y,and scatt. angles

Design transports {X,, ¥} @re known, a,;0% &, smalf = paraiie] to point focusing

'xp ~ 4 Ly, 0 0 . % -
a5 {1 e a 0 0 e;
| T 0 0 a |l
€5 6 0 a; a9
Actoal transpert is not known and is also coupled (3,3} becawse of the guad rol
fxD ) 4y Lﬁy Gy G ( %y )
5 — Gy dp G Gy cH
Yo | T as an ag L Fo
3 G Gy Ay Gy J ;,
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Readiness

Status:

1. Si Detectors, pp2pp setup under control;

2.  Need formal approval from ASSC in CAD to take data with higher
intensity and at closer distance. Implementation of safety measures is
under way;

3.  Scheme for 5% error in luminosity measurement needs work and
planning;

4.  Scheme for accurate tune measurement to reduce systematic error
due to the transport uncertainty needs work and planning (CAD).

5.  No problem with tune setup since injection and ramp with B* =10 m

Event Rates
1.  With 110 bunches at 10'Y/bunch, after scraping by factor of four the RUN-03
beam intensity would be 3x10*2, compared to 5x10!! in RUN-02;
2. Roman pot operation at the distance down to 6-8mm from the beam;
3.  This would result in the first strip to be at ~ 8-10 mm

Running at the above intensity, about 6 times last year’s, gives
trigger rate 162 Hz at y_,, = 15 mm, RUN-02 useful rate in the
t-acceptance for spin was 9 Hz.

Aty =10 mm the above rate increases by 50%.

Use 80 Hz as conservative estimate, in case highest intensity is
not achieved for y,;, =15 mm and 120 Hz for y,;, = 10 mm

80




Running time

AA. = 1 : (e 2
N T Pcosg[N,, Tot ™ (PA¢AAN)
‘Where A¢ is the dilution factor, which depends on the
acceptance in ¢
1.FY-02 run, y,.= 15 mm = A¢/e = 0.44
2.FY-03 run, y,;.= 10 mm = A¢/e = 0.53

One data point with  AAy =0.002, P = 0.40 will require
N~ 8.1 M events at y,,,. = 15 mm => 2.0 days (14 hr/day)
N,~ 5.6 M events at y_..= 10 mm => 1.0 days (14 hr/day)

With the above statistics AB/B <3%

We need roughly a TWO-DAY run this year.

Summary

s No obvious show stoppers in preparation for the run;
» Tasks to watch, pp2pp:
— §i assembly and testing,
— new sequencer (ITEP),
— Trigger commissioning;
e Requirements for the run:
— High intensity,
— Good vertex, since transport depends on z,
— Accurate luminosity measurement,
— Will need short periods for commissioning, not a dedicated time.

We can do physics with a shert, two day run.
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FURTHER COMMENTS
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- W. MacKay, BNL
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Calibration of Spin Rotators
Waldo MacKay

For 100 GeV protons with longitudinal polarization the calculated sensitivities to ro-
tator currents are given in the following graph. Each rotator consists of four helical dipoles
as described in previous meetings. The angles plotted are relative to the longitudinal di-
rection at the center of either the STAR or PHENIX detector. A 1% error in energy would
shift the polarization direction by 0.4° in 6. (There is a net spin precession of 40° about
the vertical axis after the rotator due to the DO and DX dipoles.)

The polarization deviation due to steering errors through in IR will be amplified by
the factor of Gy = 191.08; e. g. a 0.5 mrad steering shift would change the polarization
direction by about 5.5°. I believe we will want to keep the IR steering angle changes
(drifts) down to the 0.1 mrad range at 100 GeV. (At 250 GeV, this effect will be 2.5 times
larger.)

Deviation from Longitudinal Polarization
Rotator currents at 100GeV

35 30 25 20 -5 -i0 5 ‘0 5 10 15 20 25
theta_x [deg]
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PHENIX Local Polarimeter
Readiness for RUNO3

Abhay Deshpande

For
M. Chiu, A. Denisov, A.D., B. Fox, Y. Fukao, N. Saito, K. Tanida, M. Togawa,
& S. White

RHIC Spin Meeting
02/21/03
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Local Polarimeter for RHIC Experiments

 The stable direction of the proton spin vector in the RHIC ring is vertical.

* For all A_LL measurements in the PHENIX and STAR spin program the proton
spin direction has to be longitudinal - Use Spin Rotator Magnets (SRMs)

* Calibration and monitoring of the SRMs is being discussed in the context of
PHENIX and STAR “local polarimetry”

Principle of Local Polarimetry for PHENIX

« Recall:
RHIC Run 02, Expériment at [P12
Search for analyzing power (A_N) in neutral pion and neutrons in
transverse pp scattering
=» Observed large analyzing power in neutron production using a lead

tungstate electromagnetic calorimeter, confirmed by an independent
measurements using ZDC and a pre-shower detector.

2/21/03 RHIC Spin Meeting 2
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Phenix Local Polarimeter
ZDC Shower Max Detector

o Construction & Design: A. Denisov, S. White

» Commissioning: A.Denisov, W. White, M. Chiu, + 2

» Polarimetry Issues: A. D., B. Fox, Y. Fukao, N. Saito, K. Tanida, M.
Togawa

» ZDC Design known to all....
* Shower Max Detector (SMD):
8 vertical & 7 horizontal scintillator strips cover the ZDC face
¢ SMD inserted between the first and the second ZDC unit
» Individually read out
«  Sub-centimeter position resolution demonstrated

2/21/03 RHIC Spin Meeting
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ZDC Operation in d-Au Run
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'ADC counts vs. X/y centroids (no cuts)
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X centroids and Y centroids
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Position Resolution PRELIMINARY
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Hardware in place
Detector Works
Basic software 1s ready
but

- NOT
IN PHENIX
STANDARD CVS
DIRECTORY YET....

work 1 progress

RHIC Spin Meeting
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Plan of action:

«  Bring ZDC-SMDs back to the center (d-Au vs. p-p angles in experimental area)

o Trigger plan during commissioning of SRMs:
BBC NS (collision)+ZDC_N(neutron)
BBC_NS (collision)+ZDC_S(neutron)

« Software setup: in progress
- Basic BBC readout software ready & working in PHENIX
- ZDC readout software ready & working in PHENIX
Modifications to read SMD in PHENIX being implemented this
. week
« To be incorporated in to the PHENIX LVL2 Trigger Framework

- After that it could also be incorporated in to the PHENIX On-Line-Monitoring
(OnCal) |

« Plan to test the entire chain during the d-A run and be ready at the
beginning of the pp commissioning period.

2/21/03 RHIC Spin Meeting | 10
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Spin Rotator Magnet Calibration Day:

« Weekly Discussions with Waldo M., Les B., A. D. et al.
* Step 1
-- Get zero current reading for orientation of proton spin
-- Confirms our past results check for consistency as part of the full
commissioning of the local polarimeter
*Step2- -
--turn on I in & I out and step through about 8-10 settings of SRM Currents
-- at each step confirm with CNI measurement that polarization is preserved
-- assuming 40% beam polarization and the analyzing power of IP12 time
estimate for 3-4 sigma asymmetries is about 1-1.5 hrs
-- analyze data — online + in PHENIX LEVEL 2 trigger formalism
-- 10 minutes after end of run call up MCR and indicate the value of
asymmetry seen at PHENIX |
-- Change I i and I out and repeat the process (step 2)
* Estimate that there will be about 8 settings needed to arrive at the best
guess of the zero angle point. =» 2hrs X 8 = 16hrs/beam
~» Including contingency, this whole thing will take about 1 to 1.5 day for one
ring. | |
2/21/03 RHIC Spin Meeting 11
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STATUS REPORT ON STAR
LOCAL POLARIMETRY

A. Ogawa, BNL
February 21, 2003

for
RHIC Spin Collaboration Meeting XV
RIKEN BNL Research Center
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Local Polarimetry at STAR

- Local Polarimetry plan at STAR
- BBC upgrade

- FPD upgrade

- Scaler Boards upgrade

OGAWA Akio
2003 Feb #8 21
RSC meeting at BNL

Local Polarimetry @ STAR

From last year’s pp run, we know where to look at...

Ay (70) £(BBC), XF>0 ;
04t FPD oo C -
0.2+ 17 fills R o
0.0 - ° : g t
: sqri(s)=200GeV s T T i
B o,oo« SR lul TR Y i
0 02 04 06 08 1.0 L0 05 115 2725 3 35
xz~B/100GeV ——— E(CNI)-(veliow)
2002 2003? - 20037
P=15% L=1*10%0 =3(% L=5%1030 P=45% 1L=1*10
F.o.M=1 F.o.M. =20 F.o.M=90
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STAR fast detectots

" Mid rapidivy detectors

e R0 BBC BRC  pon ZDC

w@a\ West ane«ﬁi
CTB/Barrel EMC mi<1
Endeap EMC i<n <2
BBC large tiles 22<m<34
FPD 3.5<in <45
BBC small tiles 34<imi<s
ZDeC zero degree
BBC Up 229 ade STAR Beam-Beam Counter Schamatic

Fromt View

Increased # of PMT (24 per side)
Faster PMT {Burle 83112)
Completed large tiles

Dead time less readout

Fully integrated to STAR trigger
Vertex at LO frigger {res ~ 30cmy)

18 small tiles
16 faster PMTs
Digitize charge & time

]

1 ] %
18 lorge Gis

2P Ts
Digitize charge ]
= Vorsion 411601 2
22< <34 Undated 2125102
: 1204702
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Commissioning with dAu Data

BBCE * W trigger

Charge sum

E-W(offline)™ "

|
T 1

“Time Difference E-W(DSMy- -
- ; H .

o
-

e S
Ao,

o HY '

Blue Beam (deuteron) Gas
Collisions

Yeliow Beam (gotd) Gas

East {gold side)

West(deuteron side)

eud 3B BY

Ready to go & running
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FPD Upgrade

Left & Right:  7%7 =49 Pb-glass blocks

+ 7 PreShower Pb-glass blocks

+ 2 SMD planes with 48 strips/plane
Top & Bottom :  5%5 =25 Pb-glass blocks

View from IREAST and WESTY

| View of Eost el platfo

Tep

N e
e e o

ety
o mpeilinn
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SMD planes

Triangle scinti. Strips
width 1.0cm VLS fibers
depth 0.7cm . Sl
48 strips per plane %
2 (H and V) planes
WLS fibers &
MAPMT readout

Status of FY03 FPD

All 6 detectors are built, tested and installed (except cne SMD)
East : Left, Right, Top and Bottom
West : Left and Bottom

Readout electronics are under commissioning
Fully integrated to STAR trigger system with bunch id
Dead time less readout
>50Hz with slow detectors
~1kHz with fast detectors only
9MHz into scaler boards

East readout: working (by Feb19) and waiting for beam
West readout: (almost) ready to be installed on Feb26
SMD readout: yet to come...

Physics at d-Au “soon” and will be ready for pp
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Scaler Board Upgrade |

24bit scaler boards used in last years run with some improvements
- On board zero suppresion | mmm— Faster readout

- Ping-pong with 2 identical boards every few min

e Time dependence within a run

- More boards (10 boards in place) for different purposes
- Fast online analysis + online DB + backup at HPSS

1,2 >T‘rigger & detector busy SB: Various trigger and detector busy bits
34 Luminosity SB: BBC, ZDC, CTB, EMC + bunch ID
5,6 BBC Asymmetry SB: BBC E/W & left/right/top/bottom
" with some rapidity info + bunch ID
7.8 FPD Asymmetry SB: FPD E/W & left/right/top/bottom
with 3 thresholds +bunch ID
9 BBC East SB: . BBC east small tile each PMT
with BBC coincidence bit + bunch ID
10 BBC West SB: BBC west small tile each PMT
with BBC coincidence bit + bunch ID
Bits Luminosity BBC Asy FPD Asy BBCE BBCW
0 BBCE timing BBCET BBCE*W BBCE*W BBCE*W
1 BBCW timing BBCEB FPDET1 BBCEl BBCWI1
2 BBCE>Th0 BBCEN FPDET2 BBCE2 BBCW2
3 BBCW>Th0 BBCES FPDEB1 BBCE3 BBCW3
4 BBCE>Thl BBCWT FPDEB2 BBCE4 BBCW4
5 BBCW>Thl BBCWB FPDEN1 BBCE5 BBCWS
6 BBCEL>Th2 BBCWN FPDEN2 BBCE6 BBCW6
7 BBCWL>Th2 BBCWS FPDES1 BBCE7 BBCW7
8 ZDC timing BBCE IstC FPDES2 BBCE8 BBCWS8
9 ZDCE>Th0 BBCW 1stC FPDWT1 BBCE9 BBCW9
10 ZDCE>Thl BBCE 2ndC FPDWT2 BBCE10 BBCW10
11 ZDCW>ThO BBCW 2ndC FPDWBI1 BBCE1l BBCWI11
12 ZDCW>Thl BBCEL>Th FPDWB2 BBCE12 BBCWI12
13 EMC>ThO BBCWL>Th FPDWNI1 BBCE13 BBCW13
14 EMC>Th1 ZDC timing - FPDWN2 BBCE14 BBCW14
15 CTB>Th0 EMC>ThO FPDWS1 BBCE15 BBCWI15
16 CTB>Thl CTB>ThO FPDWS2 ‘BBCE16 BBCWI16
17-23 Bunchid Bunchld Bunchld Bunchld Bunchld
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Summary
STAR local polarimetry = BBC & FPD (& mid rapidity)
With improved beam polarization & luminosity
1fill = whole 2002 run

BBC upgrade: Running with dAu beam
FPD upgrade: All detectors are in and tested

East side tower readout electronics are being
commissioned now

More readout electronics are on the way
Scaler boards: All boards are in place
- It’s under commissioning now
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SUMMARY OF PLANS FOR THE
“EXPERIMENT-ACCELERATOR”
INTERFACE FOR THE SPIN FLIPPER

B. Fox, BNL/RBRC
February 21, 2003

for
RHIC Spin Collaboration Meeting XV
RIKEN BNL Research Center
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*xwdk A GENDA **##%
Morning Session

09:00 — 09:45 Status Reportonthe AGS ..o, L. Ahrens

09:45 — 10:30 Status Report on RHIC Running with the Tune Lock (PLL)....... P. Cameron

10:30 — 10:40 Coffee Break

10:40 — 11:10 Status Report on RHIC Running with 110 BunchesindA.......... T. Roser for W. Fischer
11:10 — 11:55 Status Report on the new AGS CNI Polarimeter...................... J. Wood

11:55 —12:25 Status Report on the 200 MHz rf Performance indA.................. M. Brennan

Afternoon Session

1:30 — 2:50

2:50 -3:00

3:00-3:10

3:10-3:40

3:40 - 4:10

4:10-4:20

4:20 -4:30

Readiness Report for Polarized Protons from each Experiment: (20 minutes/experiment)
PHENIX — Matthias Grosse Perdekamp

e STAR — Bernd Surrow

e BRAHMS - Flemming Videback

e pp2pp — Wlodek Guryn

Coffee Break

Further Comments on Commissioning the Spin Rotators............ W. Mackay
Status Report on PHENIX Local Polarimetry............cc.ccovevenen A. Deshpande
Status Report on STAR Local Polarimetry..........c..c.cceovenennnnn. A. Ogawa
Status Report on the RHIC Polarization in Run-02.................. G. Bunce

Summary of Plans for the “Experiment-Accelerator” Interface for

 he SPIn FHPPET. . ueveniinii e et en B. Fox
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Status Report on the AGS /
AGS Polarization Update

L. Ahrens, BNL
March 18, 2003
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AGS Polarization Update 18Marll3 } ahrens
(W?mt a group. hoth the CAD ace physics spinners and the CNI gang!)
Where are we?-

0) 1aking the source for granted. stable, »70% polarization and piamy of intensity
{=1.5ell at AGS extraction achicved catIv on).

1) The “dead-reckoned” i.c. withowt using polarization {except the Booster
measured at AGS injection) gave 20% at the RHIC injection field of gRan=46.5.

Involves predicting the timing of the 1f dipole excitations, setting up the tunc and
chromaticity at cach of these looking at the beam, flattening the AGS orhit (8th
and 9th harmonics}, sétting up the snake 1o its nominal 5% smngﬁa, tuning the
transverse emittances as small as possible.

2) 1.5 weeks of “tuning™ has rdised the polarization at 46.5 to about 40%.
pics:  a) available time
' b) tf dipole timing 124 eaxy. 36+ hard; dead reckoned timing ok.
€)beam size (IPM)
vert 10pi > 15pi {mmunr). normalized emittance:
hori 20pi -> 30pi

d) snake strength optimization. {to serionsly consider doing this duc to the
speed of the CNI

¢} rf dipole setups
drive amp and tune separation (beam-vs the drive frequency)

3) Plans:.

a) multiple bunches in AGS. for CNI “u§ the ramp™ commissioning.

b) parallel development of other AGS setups {ggam = 12.5 magnetic porch
) {possible now that RHIC All-d is in final conﬁgzraﬁon)

¢} lots of parameters yet to scan. Where do we lose the polarization? And
then, can we get it back?
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Status Report on the New AGS CNI
Polarimeter

S. Bravar, BNL
March 18, 2003

for
RHIC Spin Collaboration Meeting X VI
RIKEN BNL Research Center
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1 scattered
w7 proton

z‘g H
polarized " | ,
b.eam' ! Carbd t m(p out — pm) < 0
- flipspin ooy e
~each AGS cycle g Crecoil
Carbon measured with

Si detectors

left -- right of the beam
and WFD

tzme energy info

A‘N ~ 1% ... small
we are detecting - requires large
the recoil statistics > 107
BROO “ﬁ“ﬁ“

Mar. 18, 2003 : Alessandro Bravar _ | _ NA}I()&A‘( LABORATORY
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was sleeping ...
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was measured at AGS extraction porch
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Run 3¢

0
" Run 382
LUB ™ U —>| - Run 447

8

¥ Run 4%

e

Carbon energy (keV)

P .
-~ beam <AN> EN

_IN(@)4y (1)
(Ay)= >N(,)

calculated over several 7 bins

A Nth from Larry’s fit to E950 data

<AN> — 108
0.009 < |¢| < 0.025

BROOKHRUEN
dro Bravar NATIONAL LABORATORY
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metry Spill by Spill (Integral)

Run 382, P=—-37.2+ 2.6 Run 382, P=—-372+ 28
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polarization measurements

AGS - CNI

E880

—-0.365 + 0.030
-0.359 £ 0.029
-0.349 £ 0.030
-0.349 + 0.030

-0.370 £+ 0.045

Mar. 18, 2003

Alessandro Bravar

L ] P— Y i -
A% ol a2 ¥ 1 i 4 il 3 “E Y o I
A A K SR AW AV B o N G . o & Z

E880 proven to be correct
(Just kidding ...)

AGS-CNI works! YES !

Larry’s fit is GREAT

BROOKARUEN
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® holarimetry

— decrease measurement time, below 5 min.

— 6 bunch mode

— measure beam polarization on the ramp
= run at higher intensities

— transfer polarimeter to operators

0cl

® 5hysics
— different energies between 4 to 24 GeV
— broader frange, 0.004 < |£]|< 0.2 GeV2

Mar. 18, 2003 Alessandro Bravar

NATIONAL LABORATORY



Run Plan for Polarized Protons in RHIC /
FYO03 pp Run Preparation

H. Huang, BNL
March 18, 2003

for
RHIC Spin Collaboration Meeting XVI
RIKEN BNL Research Center
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FYO03 pp Run Preparation

Two running modes:
100 GeV collision run
250 GeV acceleration commissioning (optional)

Running scenario:

injection: >1x10'/bunch, 110 bunches, emittance 25 T,
50% polarization, 3*=10m.

(last year: .7x10'/bunch, 55 bunches, emittance 25 T,
~25% polarization, f*=3m.)

B squeeze at flat top.

STAR: 1wk vertical polarization, 2wks long polarization.

PHENIX: 3 wks longitudinal polarization.
The nominal switch date is March 21. It will be followed by a few days

maintenance for possible power supply work and experimenters setup.

H. Huang
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5 weeks of spin commlssmnmg

Establish RHIC Operations (1 wk)
-- Ramp to 100 GeV with tune feed back, beta* squeeze at flat top 6x6
-- Lock rf frequency of both rings
Fine tuning (1 wk)
-- CNI polarimetry setup (Measurements at inj. & 100 GeV)
-- Work on the snake magnets
-- Rebucketing/Recogging
Luminosity maximization at experiments 110x110 (1 wk)
--Is background a problem?
-- local polarimeter commissioning
-- Increase bunch intensity, 110 bunches (watch vacuum pressure)
Spin Rotator and Spin Flipper Commissioning (1 wk)
--Spin Rotator first. May not scan the angle curves.
Down Ramp (1 wk)
Acceleration polarized protons to 250GeV (>3 days)

H. Huang
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FYO03 pp Pre-Run Job List
Shift schedule (Todd/Haixin) |
2 weeks 3-shifts/day

Power supply work (DX/D0) when switch species (George)
12 hours work

Spin Rotator Commissioning (Waldo/George)
Check power supply polarity with d/Au beam.

Turn on one spin rotator and monitor the BPM in the middle of the rotator.
It could be done at injection or end of a store.

Polarization confirmation pattern from source (Omar)
Get data from Lamb-shift polarimeter for each bunch and log the data

Spin Flipper Application(Mei)

Tune Feedback along the ramp (Peter)

H. Huang
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FYO03 pp Pre-Run Job List (2)

New ramps (Johannes, Al)

B*=10m at injection, no squee‘ze along the ramp, squeeze at flattop to p*=1m/2m
need both up and down ramps (with beam survived and polarization preserved).
The framework is done.

Beam Scrubbing to increase bunch intensity (SY/Haixin)
We have a plan, will try as schedule allowed

AGS polarized proton commissioning (Leif)
Goal is to reach 50% at AGS extraction

RHIC polarimeter automatic switch for calibration (Sandro/Sergio)
The attenuator circuit board design is done
Delivery date delayed to April

H. Huang
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FIG. 2. The Nn andNi . amphtudes irom Egs. (6)
and (7).as-functions of p,,, for the'’ values (GeV?) in-
dicated.. The curves are the.resulis of fits based on
Eq, (11) in the momentum range 3 to 11.8 GeV/c and
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used (parameter B),
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Overview on Absolute Luminosity in RHIC

A. Drees, BNL
March 18, 2003

for
RHIC Spin Collaboration Meeting XVI
RIKEN BNL Research Center
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What are Vernier Scans?

Van-der—Meer Scans or Vernier Scans are done by stepwise

sweeping one beam across the other while measuring collision

rates as a function of beam displacement. This is done in both
planes.

Needed basic instrumentation: the ZDCs or other collision
monitors (BBC ...) at the various IRs, corrector magnet control
to apply 4-bump at IR, DX Beam Position Monitors (BPM) and
beam current measurements from Wall Carrent Monitor
(WCM).

A Gauss fanction is fitted to the result yielding the maximum

rates (R,M4%, R, M4X) the location of the maximums (x,,,
Ymax ) and the effective beam widths (o, o, ) in both planes.
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The Method
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STAR PP scan 2161:
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Correctmn* Fill Pattern
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Peoe®

S onnee el

S D Ar Y
RBeeRe e g

"PHENIX

With 55 binches (and 60 bunch pattern) this is 9% (5 out of 55)
at all IPs except IR8 and IR2 (Au~Au) or IR4 and IR10 (pp):
Correction varies from fill to fill slightly.
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Analysis: The WCM

DCCT readings during a store as fet. of time
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store time (h)

*DCCT:; accurate (0.2%) device to measure ANY coasting beam in RHIC
*WCM : measures BUNCHED beam only
*Calibrate WCM with DCCT at beginning of store only
*Observed deviation around 2 ~3% - |
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Resigual error Dmicrons

DX BPMS: type2

BPM precision/resolution

Dual plane

Simall aperture
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PHENTX crossing hngle Gl 2277

£ tan¢-= 0,01 mead
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horirowtal DX {m)

tang =0.04 mrad

4 20 2 ¥ 6 B
vertical DX {m)

Data taken after vérier sean (no transv. offsets)

‘Corection for trossing angles;

R= \ll +(§£tan¢)z

tand : ¥4 cross. angle

6 long. bunch profile.
Imiavg.) |

ay; horiz, bunch profile.
360 pitn (avg,)

tan =0.1 mrad R=1.01

tandy = 0.2 miad R=1.04
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